Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 72763 

(43)Date of publication of application : 18.06.2002 



(51)lnt.CI. 




B41J 2/01 




(21)Application number 


2000-370324 


(71)Applicant 


FUJI XEROX CO LTD 


(22)Date of filing : 


05.12.2000 


(72)lnventor : 


KINOSHITA HISASHI 



(54) STRUCTURE FOR SECURING RECORDING HEAD UNIT, CARRIAGE UNIT, AND INK JET 
RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a structure for securing an ink 
jet recording head while positioning easily with respect to a carriage, a 
carriage unit in which the ink jet recording head is secured to the 
carriage through that securing structure, and an Inkjet recorder 
comprising that carriage unit. 

SOLUTION: Openings 48 corresponding to respective containing 
sections 44 are made in the bottom wall 46 of a carriage 18 and a 
surrounding wall 50 is formed downward from the bottom wall 46. The 
surrounding wall 50 is fixed with a positioning protrusion 56 and a leaf 
spring 58 facing each other. An ink jet recording head 16 can be 
secured while being positioned accurately by simply turning a lever 52. 
Resiliency of the leaf spring 58 acts in the final stage of operation for 
securing the ink jet recording head 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the recording head unit fixed structure for fixing to the predetermined location of 
carriage the recording head unit which carries out the regurgitation of the ink droplet to an image 
recording medium based on image information. The hold section which is prepared in said 
carriage and holds said recording head unit, The criteria member which is prepared at least in 
one side of said carriage and said recording head unit, contacts another side of carriage and a 
recording head unit where a recording head unit is held in said hold section, and serves as a 
datum reference, Recording head unit fixed structure characterized by having the energization 
member which is prepared near said criteria member and energizes at least one side of said 
carriage and said recording head unit in the direction in contact with said criteria member. 
[Claim 2] Recording head unit fixed structure characterized by having the holddown member 
which fixes a recording head unit to carriage where it was prepared in said carriage and said 
recording head unit is held in the predetermined location of said hold section. 
[Claim 3] Recording head unit fixed structure according to claim 2 characterized by considering 
as the rotation member to which said holddown member is attached in rotatable to said carriage, 
and presses said recording head unit to hold circles by rotation actuation. 
[Claim 4] Recording head unit fixed structure according to claim 3 characterized by having the 
engagement section which engages with a recording head unit after it was prepared in the 
rotation member and said recording head unit has reached the predetermined location of said 
hold section by this rotation member. 

[Claim 5] Carriage equipment characterized by having the carriage equipped with the hold 
section which can hold a recording head unit, and the recording head unit which is fixed to said 
hold section by recording head unit fixed structure according to claim 1 to 4, and carries out the 
regurgitation of the ink droplet to an image recording medium based on image information. 
[Claim 6] The ink jet recording device characterized by having carriage equipment according to 
claim 5. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the carriage equipment with which the recording 
head unit was fixed to carriage by the recording head unit fixed structure for fixing to the 
predetermined location of carriage in more detail the recording head unit which carries out the 
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regurgitation of the ink droplet to an image recording medium based on image information about 
recording head unit fixed structure, carriage equipment, and an ink jet recording device, and this 
recording head unit fixed structure, and the ink jet recording device equipped with this carriage 
equipment. 
[0002] 

[Description of the Prior Art] While carrying an ink jet recording head in the ink jet recording 
apparatus which breathes out an ink droplet from an ink jet recording head to a record medium 
according to image information, and performs image recording, there are many things equipped 
with the carriage which moves in the fixed direction (main scanning direction). It is necessary to 
position an ink jet recording head to accuracy to carriage, and to fix in such an ink jet recording 
apparatus. In the ink jet recording apparatus (for example, thing which breathes out black (Bk), 
cyanogen (C), a Magenta (M), and the ink droplet of yellow (Y), and records a full color image) 
which carries out the regurgitation of the ink droplet of a color which is different from two or 
more ink jet recording heads especially, if each ink jet recording head is positioned to accuracy 
to the predetermined location of carriage and it does not fix, the so-called color gap will occur 
and image quality will be spoiled. 

[0003] Moreover, recently, in order to raise the so-called throughput (image recording capacity 
per unit time amount), the proposal of raising acceleration until it raises the scan speed of the 
main scanning direction of an ink jet recording head or reaches a stationary rate is made. Since 
bigger force (an inertia force, oscillation produced in an ink jet recording apparatus) acts on an 
ink jet recording head, it will be necessary to fix an ink jet recording head to carriage firmly, and 
to prevent a location gap by these. 

[0004] For example, the spring members 118 and 120 are attached in side attachment walls 114 
and 1 16 by the carriage 1 12 (refer to publication-number No. 244230 [ eight to ] official report) 
shown in drawing 13 and drawing 14 . If a pen (unit of an ink jet recording head) is held in the 
hold sections 122 and 124, alignment to the direction of X of a pen will be carried out because 
these spring members 1 1 8 and 120 push a pen toward the datum 128 prepared in the main wall 
126. 

[0005] However, since the spring members 118 and 120 are attached in the upper part of side 
attachment walls 1 14 and 1 16, when holding a pen in the hold sections 122 and 124, the elastic 
force from the spring members 118 and 120 will act by the initial stage of hold actuation. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to obtain 
the carriage equipment with which the ink jet recording head was fixed to carriage by the ink jet 
recording head fixed structure which positions an ink jet recording head easily to carriage, and 
can be fixed, and this ink jet recording head fixed structure, and the ink jet recording device 
equipped with this carriage equipment in consideration of the above-mentioned data. 
[0007] 

[Means for Solving the Problem] It is the recording head unit fixed structure for fixing to the 
predetermined location of carriage the recording head unit which carries out the regurgitation of 
the ink droplet to an image recording medium based on image information in invention 
according to claim 1 . The hold section which is prepared in said carriage and holds said 
recording head unit, The criteria member which is prepared at least in one side of said carriage 
and said recording head unit, contacts another side of carriage and a recording head unit where a 
recording head unit is held in said hold section, and serves as a datum reference, It is prepared 
near said criteria member and characterized by having the energization member which energizes 
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at least one side of said carriage and said recording head unit in the direction in contact with said 
criteria member. 

[0008] Where a recording head unit is held in the hold section prepared in carriage, the criteria 
member prepared in one side of carriage and a recording head unit contacts another side of 
carriage and a recording head unit, and a recording head unit is positioned to carriage in a 
predetermined location. Here, for positioning, where a recording head unit is thoroughly held in 
the hold section of carriage, if a criteria member contacts another side of carriage and a recording 
head unit, it is enough, and in the condition in the middle of hold, it can prepare in a location 
which does not contact. 

[0009] Moreover, where a recording head unit is held in the hold section, an energization 
member energizes at least one side of said recording head unit in the direction in contact with 
said criteria member. Since this contacts a criteria member certainly, a recording head unit can 
be positioned more to accuracy to carriage. Moreover, it is fixable to carriage by pinching a 
recording head unit by the energization member and the criteria member. 
[0010] The energization member is prepared near the criteria member. Therefore, the 
energization force of an energization member can be considered as the location which acts only 
in the culmination of operation which holds a recording head unit in the hold section, and is not 
made to act in the other phase. For this reason, it becomes easy, and to carriage, the actuation 
which holds a recording head unit in the predetermined location of the carriage hold section 
positions easily, and can be fixed. Since a recording head unit can be easily held to the hold 
section of carriage even if it enlarges the energization force of an energization member 
especially, it becomes possible to use the big energization member of the energization force and 
to fix a recording head unit to carriage firmly. 

[001 1] In addition, in this invention, that it should just be the location which a recording head 
unit contacts an energization member in the culmination of operation which holds a recording 
head unit in the hold section, and receives the energization force "near the criteria member", to 
the criteria member, an energization member adjoins and does not need to be strictly prepared 
from this viewpoint. 

[0012] In invention according to claim 2, in invention according to claim 1, it is prepared in said 
carriage and characterized by having the holddown member which fixes a recording head unit to 
carriage where said recording head unit is held in the predetermined location of said hold section. 
[0013] By the holddown member, since a recording head unit is fixable to carriage in a 
predetermined location, the location gap and omission over carriage of a recording head unit can 
be prevented certainly. 

[0014] In invention according to claim 3, it is characterized by considering as the rotation 
member to which said holddown member is attached in rotatable to said carriage, and presses 
said recording head unit to hold circles by rotation actuation in invention according to claim 2. 
[0015] Therefore, a recording head unit can be pressed to hold circles, and can be made to hold 
by easy actuation of rotating a rotation member. 

[0016] In invention according to claim 4, in invention according to claim 3, it is prepared in a 
rotation member and characterized by having the engagement section which engages with a 
recording head unit after said recording head unit has reached the predetermined location of said 
hold section by this rotation member. 

[0017] When a recording head unit reaches the predetermined location of the hold section, it 
engages with a recording head unit, and the location gap of a rotation member and the recording 
head unit is carried out carelessly, or the engagement section prepared in the rotation member 
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stops namely, estranging. For this reason, a recording head unit is more certainly fixed in the 
predetermined location of carriage. 

[0018] In invention according to claim 5, it is characterized by having the carriage equipped with 
the hold section which can hold a recording head unit, and the recording head unit which is fixed 
to said hold section by recording head unit fixed structure according to claim 1 to 4, and carries 
out the regurgitation of the ink droplet to an image recording medium based on image 
information. 

[0019] That is, carriage equipment consists of that a recording head unit is fixed to the hold 
section of carriage. In the ink jet recording apparatus equipped with this carriage equipment, an 
image is recorded for an ink droplet on discharge and a record medium from a recording head 
unit, moving carriage equipment to a main scanning direction. 

[0020] Since it is being fixed to carriage by recording head unit fixed structure according to 
claim 1 to 4, a recording head unit is fixed firmly in an exact location. For this reason, a location 
gap of a recording head unit does not occur, but the high-definition image which always does not 
have a color gap etc. can be recorded. 

[0021] Moreover, the activity which holds a recording head unit in the hold section of carriage, 
and is fixed to a predetermined location also becomes easy. 

[0022] In invention according to claim 6, it is characterized by having carriage equipment 
according to claim 5. 

[0023] In this ink jet recording apparatus, it has carriage equipment according to claim 5, and the 
recording head unit is being firmly fixed to carriage in the exact location. Therefore, a location 
gap of a recording head unit does not occur, but the high-definition image which always does not 
have a color gap etc. can be recorded. 
[0024] 

[Embodiment of the Invention] The ink jet recording device 12 concerning 1 operation gestalt of 
this invention is shown in drawing 1 . Moreover, the carriage equipment 14 constituted from the 
ink jet recording head 16 being fixed to carriage 1 8 by the recording head unit fixed structure of 
1 operation gestalt of this invention is shown in drawing 2 - drawing 1 1 . In addition, although 
drawing 2 - drawing 6 show for convenience the condition of a graphic display of not being 
loaded with some ink jet recording heads 16 to carriage 18, it is loaded with all the ink jet 
recording heads 16 in the actual operating condition of carriage equipment 14. 
[0025] As for the ink jet recording device 12, the record-medium cassette 20 is formed in the 
lower part so that drawing 1 may show. While record media 22 (for example, a record form, an 
OHP sheet, etc.) are held in the state of a laminating, the pickup roller 24 for taking out a record 
medium 22 is formed in the record-medium cassette 20. 

[0026] Moreover, in the ink jet recording apparatus 12, the advice plate 28 which shows a record 
medium 22 to the Records Department 26 (lower part location of the ink jet recording head 16), 
the conveyance roller 30 which conveys a record medium 22, and the platen 32 are formed. It is 
conveyed with the conveyance roller 30 at the Records Department 26 on a platen 32, the record 
medium 22 in the record-medium cassette 20 being picked out from the record-medium cassette 
20, and being further guided with a pickup roller 24, at the advice plate 28. 
[0027] The ink jet recording device 12 is built over the shaft 34 so that it may intersect 
perpendicularly with the conveyance direction ( drawing 1 the direction of arrow-head Y, left) of 
the record medium 22 in the Records Department 26. The shaft 34 is inserted in the insertion 
hole 36 of carriage 18, and moves carriage 18 along with the insertion hole 36 (horizontal 
scanning). Therefore, at the Records Department 26, an image is recorded on a record medium 
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22 because the conveyance roller 30 conveys a record medium 22 only in the specified quantity 
whenever it carries out horizontal scanning and one more horizontal scanning is completed, the 
ink jet recording head 16 breathing out an ink droplet according to image information (vertical 
scanning). In the following explanation, toward drawing 2 of a main scanning direction - 
drawing 6 , the direction of plus (+) X is distinguished for the right sense, and it distinguishes the 
direction of plus (+) Y, and above for the direction of vertical scanning as a plus (+) Z direction. 
[0028] As shown in drawing 2 - drawing 6 , carriage 18 is loaded with four ink jet recording 
heads 16 with this operation gestalt constituting every ink jet recording head 16, so that the 
regurgitation of black (Bk), cyanogen (C), a Magenta (M), and the ink droplet of each color of 
yellow (Y) may be carried out — ******** — a full color image is recordable. 
[0029] The ink jet recording head 16 has the head section 38 which carries out the regurgitation 
of the ink droplet to a record medium 22, and the subink tank section 40 in which the ink 
breathed out from this head section 38 was stored beforehand. If the ink of the subink tank 
section 40 decreases in number below to the specified quantity, ink will be supplied from a 
Maine ink tank (all are graphic display abbreviations) by ink makeup equipment. 
[0030] The four hold sections 44 corresponding to four ink jet recording heads 16 are constituted 
by carriage 18 with the wall 42 (side-attachment- wall 42S and bridgewall 42D). The opening 48 
corresponding to each of the head section 38 is formed, it turns to the bottom wall 46 of carriage 
18 caudad from the bottom wall 46 around opening 48 further, and the envelopment wall 50 is 
formed in it. If the predetermined location of the hold section 44 is loaded with the ink jet 
recording head 16 as shown in drawing 9 and drawing 10 , the head section 38 projects caudad 
from opening 48. The projecting head section 38 is surrounded with the envelopment wall 50. 
[0031] The lever 52 corresponding to each of the four hold sections 44 is formed in the upper 
part of carriage 18. Each lever 52 is independently made rotatable the core [ a shaft 54 ], and a 
user can grasp grasping section 52H and can rotate a shaft 54 now. 

[0032] As shown in drawing 5 - drawing 1 1 , the locating lug 56 which projects toward the 
inside of the hold section 44 (in namely, the direction of +X) is formed in the envelopment wall 
50. The apical surface of each locating lug 56 is set to datum-plane 56S, contacts the side face of 
the head section 38 of the ink jet recording head 16 with which the predetermined location was 
loaded, and positions the ink jet recording head 16 to a main scanning direction. Furthermore, 
slideway 56G which incline aslant are formed above datum-plane 56S, when loaded with the ink 
jet recording head 16, side-face 16S of the ink jet recording head 16 are contacted, and the ink jet 
recording head 16 is guided in the direction of +X. 

[0033] Moreover, flat spring 58 is positioned and it is attached in the location which counters 
each locating lug 56. In the state of installation, flat spring 58 is supported in the shape of a 
cantilever so that it may go to a slanting lower part, and it is located near the locating lug 56. For 
this reason, when holding the ink jet recording head 16 in the hold section 44, the ink jet 
recording head 16 contacts flat spring 58 in the culmination of hold actuation. 
[0034] On the other hand, as shown in each of a lever 52 at drawing 2 - drawing 5 and drawing 7 
- drawing 1 1 , a side attachment wall 60 is formed and the cam 62 is arranged among these side 
attachment walls 60. The shank material 64 formed in the end of a cam 62 is held in the bearing 
material 66 formed in the opposed face of a side attachment wall 60, and a cam 62 is rotatable 
considering the shank material 64 as a core so that drawing 7 - drawing 1 1 may show. 
[0035] Moreover, the limit heights 68 are formed in the other end of a cam 62. The limit heights 
68 are located in the limit rib 70 formed in the side attachment wall 60 of a lever 52, and the 
rotation range of a cam 62 is restricted within fixed limits (location shown in drawing 7 ) 
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because the limit heights 68 hit the limit rib 70. 

[0036] The hold crevice 72 is formed in the opposed face of a lever 52 and a cam 62, and the 
helical compression spring 74 is held in this hold crevice 72. The helical compression spring 74 
is energizing the cam 62 in the direction (arrow-head C 2-way) estranged from a lever 52, and 
rotation of the carrier beam lever 52 is restricted to the fixed range by contact to the limit heights 
68 and the limit rib 70 as mentioned above in this energization force. 
[0037] In addition, let the location of a helical compression spring 74 be a position in 
consideration of relation with the location of a shaft 54 etc. so that it is most lengthened when a 
lever 52 becomes the medium (location shown in drawing 9 ) of the rotation range (therefore, it 
will be in an unstable condition), and these rotation may be energized by the elastic force of a 
helical compression spring 74, if a lever 52 is rotated even when it is smaller than this to arrow- 
head LI direction or an arrow-head L 2-way. 

[0038] The projection 76 is formed in the base (field of a lever 52 and the objection which 
counters) of a cam 62. Moreover, the projection 78 corresponding to projection 76 is formed in 
top-face 16U (top face of the subink tank section 40) of the ink jet recording head 16. If a lever 
52 is rotated in the arrow-head LI direction in the condition (not pushed in up to a predetermined 
location only condition only carried aslant) of having set the ink jet recording head 16 in the hold 
section 44 as shown in drawing 7 , as shown in drawing 8 , projection 76 will contact top-face 
16U of the ink jet recording head 16. Here, if the elastic force of a helical compression spring 74 
is resisted and a lever 52 is rotated further, the ink jet recording head 16 will be pressed caudad, 
projection 76 sliding on top-face 16U of the ink jet recording head 16, and as shown in drawing 
10 from drawing 9 , the ink jet recording head 16 will reach the predetermined location in the 
hold section 44. 

[0039] Positioning inclined plane 76D which inclined in the three directions of the direction of 
+X (main scanning direction), the direction (the direction of vertical scanning) of -Y, and - Z 
direction (down) is formed in the projection 76 of a cam 62. On the other hand, where the ink jet 
recording head 16 is held in the predetermined location in the hold section 44, criteria inclined 
plane 78S which carry out field contact are formed in the projection 78 of the ink jet recording 
head 16 at positioning inclined plane 76D. 

[0040] As shown in drawing 10 , when the ink jet recording head 16 reaches the predetermined 
location in the hold section 44, in order that positioning inclined plane 76D and criteria inclined 
plane 78S may contact, the elastic force of a helical compression spring 74 acts from positioning 
inclined plane 76D to criteria inclined plane 78S, and presses the ink jet recording head 16 to the 
direction of +X, the direction of -Y, and - Z direction. 

[0041] As shown in drawing 7 - drawing 1 1 , the criteria projection 80 which goes up (+ Z 
direction) is formed in the bottom wall 46 of carriage 18 every hold section 44, and the top face 
is set to datum-level 80S. Moreover, the criteria projection 84 which goes to the front (the 
direction of +Y) is formed also in the posterior wall of stomach 82 of carriage 18 every hold 
section 44, and the front face is set to datum-level 84S. In addition, the criteria projection 86 
which projects to the side (the direction of -X) is formed in the side face of the subink tank 
section 40, and the head is set to datum-level 86S. 

[0042] For this reason, when the ink jet recording head 16 is pressed in response to the elastic 
force of a helical compression spring 74 to the direction of +X, the direction of -Y, and - Z 
direction, the base of the subink tank section 40 contacts datum-plane 80S of the criteria 
projection 80, and it is fixed while the ink jet recording head 16 is positioned in the vertical 
direction. Moreover, the rear face of the subink tank section 40 contacts datum-plane 84S of the 
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criteria projection 84, and it is fixed while the ink jet recording head 16 is positioned in the 
direction of vertical scanning. Furthermore, it is fixed, while datum-level 86S of the criteria 
projection 86 of the subink tank section 40 contact a wall 42 and are positioned in a main 
scanning direction. 

[0043] In addition, the criteria projection 88 is formed in the front wall of the envelopment wall 
50, and the rear face is set to datum-level 88S. Moreover, the connector 90 for connecting a 
harness electrically to the ink jet recording head 16 with which it was loaded is formed in the 
posterior wall of stomach 82 of carriage 18. If it connects with the ink jet recording head 16, the 
pin 92 of a connector 90 has predetermined elasticity so that the ink jet recording head 16 may be 
energized in the direction of +Y. It is fixed, while the carrier beam ink jet recording head 16 
contacts datum-level 88S and is positioned in this elastic force. 

[0044] As shown in drawing 2 - drawing 4 and drawing 7 - drawing 1 1 , one side of the side 
attachment wall 60 of a lever 52 is extended caudad, an extension 94 is formed, and the 
engagement projection 96 is further formed in the extension 94. On the other hand, the 
engagement projection 98 corresponding to the engagement projection 96 is formed also in the 
side face of the ink jet recording head 16. 

[0045] If the taper sides 96T and 98T and the engagement sides 96F and 98F are formed in the 
engagement projection 96 and the engagement projection 98, respectively and a lever 52 is 
rotated in the arrow-head LI direction as shown in a detail at drawing 12 , as a two-dot chain line 
shows to drawing 12 (B), taper side 96T and 98T will contact. Here, since an extension 94 will 
bend elastically as a continuous line shows to drawing 12 (B) if a lever 52 is further pushed in 
the arrow-head LI direction, it becomes rotatable about a lever 52 further. And if a lever 52 
becomes an abbreviation horizontal, as shown in drawing 12 (C), the engagement projection 96 
will enter to the back of the engagement projection 98, an extension 94 will revert elastically, 
and the engagement sides 96F and 98F will be engaged. In this condition, even if it is going to 
rotate a lever 52 to an arrow-head L 2-way, in order that engagement side 96F may contact 
engagement side 98F, it becomes rotational resistance. If this is resisted and a lever 52 is rotated 
to an arrow-head L 2-way, the ink jet recording head 16 will receive the force to the slanting 
upper part by engagement of the engagement sides 96F and 98F. And as shown in drawing 1 1 , 
from the predetermined location in the hold section 44, the near location of datum-level 88S is 
rotated as an abbreviation rotation core, and a user pushes out easily to the location in which 
ejection is possible. 

[0046] Next, an operation of carriage equipment 14 and the ink jet recording device 12 is 
explained to be the approach of loading carriage 18 with the ink jet recording head 16 in this 
operation gestalt. 

[0047] When loading carriage 18 with the ink jet recording head 16, as shown in drawing 7 , 
where it made the arrow-head L 2-way rotate a lever 52 and the upper part of the hold section 44 
is opened, the ink jet recording head 16 corresponding to the hold section 44 is placed first. What 
is necessary is just not to push the ink jet recording head 16 to the predetermined location in the 
hold section 44, and to carry and put on extent from which the ink jet recording head 16 becomes 
slanting at this time, so that drawing 7 may show. 

[0048] Next, a lever 52 is rotated in the arrow-head LI direction. As shown in drawing 8 , the 
projection 76 of a cam 62 contacts top-face 16U of the ink jet recording head 16, and projection 
76 presses the ink jet recording head 16 below, sliding on top-face 16U. Although resistance 
arises in rotation in order for taper side 96T of the engagement projections 96 and 98 and 98T to 
contact as it is in the middle of rotation and is shown in drawing 12 (B), a lever 52 can be rotated 
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pressing the ink jet recording head 16 to the predetermined location of the hold section 44 
further, as shown in drawing 9 , since the side attachment wall 60 (extension 94) of a lever 52 
bends. 

[0049] If a lever 52 becomes an abbreviation horizontal as shown in drawing 10 , positioning 
inclined plane 76D formed in the projection 76 of a cam 62 and criteria inclined plane 78D 
formed in the projection 78 of the ink jet recording head 16 will carry out field contact, and the 
elastic force of a helical compression spring 74 will act to the direction of +X, the direction of - 
Y, and - Z direction. Moreover, the base of the subink tank section 40 contacts datum-plane 80S 
of the criteria projection 80, the rear face of the subink tank section 40 contacts datum-plane 84S 
of the criteria projection 84, respectively, and datum-plane 86S of the criteria projection 86 of 
the side face of the subink tank section 40 contact a wall 42 further. The ink jet recording head 
16 is positioned and fixed in any direction of a main scanning direction, the direction of vertical 
scanning, and the vertical direction by these at accuracy. 

[0050] Moreover, when the pin 92 of a connector 90 is connected to the ink jet recording head 
16, the ink jet recording head 16 contacts datum-level 88S, and is positioned and fixed in the 
direction of vertical scanning by the elastic force from a pin 92. 

[0051] Furthermore, since flat spring 58 contacts and presses from the side in the head section 38 
of the ink jet recording head 16, the head section 38 contacts a locating lug 56, and the ink jet 
recording head 16 is positioned also in the lower part in a main scanning direction. After the ink 
jet recording head 16 has been positioned by the predetermined location in the hold section 44 by 
these at accuracy, it will be fixed firmly. 

[0052] And in the culmination of the actuation which positions the ink jet recording head 16 on 
carriage 16, and is fixed, since the elastic force of flat spring 58 acts, a loading activity becomes 
easy. 

[0053] Moreover, after the lever 52 has become an abbreviation horizontal, since the engagement 
sides 96F and 98F of the engagement projections 96 and 98 are engaged as shown in drawing 12 
(C), the lever 52 of rotating to an arrow-head L 2-way is lost carelessly. Furthermore, in this 
condition, the lever 52 is energized in the arrow-head LI direction in response to the elastic force 
of a helical compression spring 74. The unprepared rotation to the arrow-head L 2-way of a lever 
52 is restricted by this. 

[0054] Thus, by easy actuation (only rotate a lever 52 substantially), the ink jet recording head 
16 can be positioned to accuracy, it can fix to carriage 18, and the carriage equipment 14 of this 
invention can be constituted. Since the ink jet recording head 16 of each color will be positioned 
by accuracy in the predetermined location when recording an image on a record medium 22 
using the ink jet recording head 16 in which carriage equipment 14 was carried, as shown in 
drawing 1 , the so-called color gap etc. does not occur but a high-definition image can be 
recorded. Moreover, even when raising the passing speed of carriage 18 for the so-called 
improvement in a throughput etc. or raising acceleration since it is firmly fixed to carriage 1 8 for 
example, the ink jet recording head 16 does not carry out the location gap of each ink jet 
recording head 16 carelessly to carriage 18. 

[0055] It may be necessary to exchange the ink jet recording head 16 by the activity of the ink jet 
recording apparatus 12. In this case, if an arrow-head L 2-way is made to rotate the lever 52 
corresponding to the ink jet recording head 16 to exchange, by engagement of the engagement 
sides 96F and 98F, the ink jet recording head 16 receives the force to the slanting upper part, 
from the predetermined location in the hold section 44, the near location of datum-level 88S will 
be rotated as an abbreviation rotation core, and a user will push out easily to the location in 
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which ejection is possible. Therefore, the ink jet recording head 16 which should be exchanged 
can be taken out easily, and exchange becomes easy. 

[0056] Moreover, a lever 52 is formed every four ink jet recording heads 16, and can be rotated 
independently, respectively. For this reason, if only the lever 52 is rotated to an arrow-head L 2- 
way when exchanging the ink jet recording head 16 located, for example in the main scanning 
direction medium, since only the ink jet recording head 16 which should be exchanged projects 
in the slanting upper part from other ink jet recording heads 16, even if it is exchange of the 
middle ink jet recording head 16, it can carry out easily. Although there is a thing of a 
configuration of the ink jet recording head 16 being miniaturized, or sticking mutually and being 
arranged in recent years especially, even if it is such a configuration, the specific ink jet 
recording head 16 can be taken out easily. Of course, exchange of the ink jet recording head 16 
to which the Inkjet recording head 16 is located in the medium by not only four configurations 
but three or at least five configurations or more becomes easy. 

[0057] In addition, although the ink jet recording head 16 mentioned as an example the 
configuration thing which has the head section 38 and the subink tank section 40, it is not 
necessary to have the subink tank section 40, and may be constituted from the above-mentioned 
explanation by only the head section 38 as an ink jet recording head 16. 
[0058] 

[Effect of the Invention] In this invention, since it considered as the above-mentioned 
configuration, an ink jet recording head is easily positioned to carriage, and it can fix. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the carriage equipment with which the recording 
head unit was fixed to carriage by the recording head unit fixed structure for fixing to the 
predetermined location of carriage in more detail the recording head unit which carries out the 
regurgitation of the ink droplet to an image recording medium based on image information about 
recording head unit fixed structure, carriage equipment, and an ink jet recording device, and this 
recording head unit fixed structure, and the ink jet recording device equipped with this carriage 
equipment. 



PRIOR ART 



[Description of the Prior Art] While carrying an ink jet recording head in the ink jet recording 
apparatus which breathes out an ink droplet from an ink jet recording head to a record medium 
according to image information, and performs image recording, there are many things equipped 
with the carriage which moves in the fixed direction (main scanning direction). It is necessary to 
position an ink jet recording head to accuracy to carriage, and to fix in such an ink jet recording 
apparatus. In the ink jet recording apparatus (for example, thing which breathes out black (Bk), 
cyanogen (C), a Magenta (M), and the ink droplet of yellow (Y), and records a full color image) 
which carries out the regurgitation of the ink droplet of a color which is different from two or 
more ink jet recording heads especially, if each ink jet recording head is positioned to accuracy 
to the predetermined location of carriage and it does not fix, the so-called color gap will occur 
and image quality will be spoiled. 

[0003] Moreover, recently, in order to raise the so-called throughput (image recording capacity 
per unit time amount), the proposal of raising acceleration until it raises the scan speed of the 
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main scanning direction of an ink jet recording head or reaches a stationary rate is made. Since 
bigger force (an inertia force, oscillation produced in an ink jet recording apparatus) acts on an 
ink jet recording head, it will be necessary to fix an ink jet recording head to carriage firmly, and 
to prevent a location gap by these. 

[0004] For example, the spring members 118 and 120 are attached in side attachment walls 1 14 
and 1 16 by the carriage 1 12 (refer to publication-number No. 244230 [ eight to ] official report) 
shown in drawing 13 and drawing 14 . If a pen (unit of an ink jet recording head) is held in the 
hold sections 122 and 124, alignment to the direction of X of a pen will be carried out because 
these spring members 118 and 120 push a pen toward the datum 128 prepared in the main wall 
126. 

[0005] However, since the spring members 118 and 120 are attached in the upper part of side 
attachment walls 1 14 and 1 16, when holding a pen in the hold sections 122 and 124, the elastic 
force from the spring members 118 and 120 will act by the initial stage of hold actuation. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, since it considered as the above-mentioned 
configuration, an ink jet recording head is easily positioned to carriage, and it can fix. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to obtain 
the carriage equipment with which the ink jet recording head was fixed to carriage by the ink jet 
recording head fixed structure which positions an ink jet recording head easily to carriage, and 
can be fixed, and this ink jet recording head fixed structure, and the ink jet recording device 
equipped with this carriage equipment in consideration of the above-mentioned data. 



MEANS 



[Means for Solving the Problem] It is the recording head unit fixed structure for fixing to the 
predetermined location of carriage the recording head unit which carries out the regurgitation of 
the ink droplet to an image recording medium based on image information in invention 
according to claim 1. The hold section which is prepared in said carriage and holds said 
recording head unit, The criteria member which is prepared at least in one side of said carriage 
and said recording head unit, contacts another side of carriage and a recording head unit where a 
recording head unit is held in said hold section, and serves as a datum reference, It is prepared 
near said criteria member and characterized by having the energization member which energizes 
at least one side of said carriage and said recording head unit in the direction in contact with said 
criteria member. 

[0008] Where a recording head unit is held in the hold section prepared in carriage, the criteria 
member prepared in one side of carriage and a recording head unit contacts another side of 
carriage and a recording head unit, and a recording head unit is positioned to carriage in a 
predetermined location. Here, for positioning, where a recording head unit is thoroughly held in 
the hold section of carriage, if a criteria member contacts another side of carriage and a recording 
head unit, it is enough, and in the condition in the middle of hold, it can prepare in a location 
which does not contact. 
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[0009] Moreover, where a recording head unit is held in the hold section, an energization 
member energizes at least one side of said recording head unit in the direction in contact with 
said criteria member. Since this contacts a criteria member certainly, a recording head unit can 
be positioned more to accuracy to carriage. Moreover, it is fixable to carriage by pinching a 
recording head unit by the energization member and the criteria member. 
[0010] The energization member is prepared near the criteria member. Therefore, the 
energization force of an energization member can be considered as the location which acts only 
in the culmination of operation which holds a recording head unit in the hold section, and is not 
made to act in the other phase. For this reason, it becomes easy, and to carriage, the actuation 
which holds a recording head unit in the predetermined location of the carriage hold section 
positions easily, and can be fixed. Since a recording head unit can be easily held to the hold 
section of carriage even if it enlarges the energization force of an energization member 
especially, it becomes possible to use the big energization member of the energization force and 
to fix a recording head unit to carriage firmly. 

[001 1] In addition, in this invention, that it should just be the location which a recording head 
unit contacts an energization member in the culmination of operation which holds a recording 
head unit in the hold section, and receives the energization force "near the criteria member", to 
the criteria member, an energization member adjoins and does not need to be strictly prepared 
from this viewpoint. 

[0012] In invention according to claim 2, in invention according to claim 1, it is prepared in said 
carriage and characterized by having the holddown member which fixes a recording head unit to 
carriage where said recording head unit is held in the predetermined location of said hold section. 
[0013] By the holddown member, since a recording head unit is fixable to carriage in a 
predetermined location, the location gap and omission over carriage of a recording head unit can 
be prevented certainly. 

[0014] In invention according to claim 3, it is characterized by considering as the rotation 
member to which said holddown member is attached in rotatable to said carriage, and presses 
said recording head unit to hold circles by rotation actuation in invention according to claim 2. 
[0015] Therefore, a recording head unit can be pressed to hold circles, and can be made to hold 
by easy actuation of rotating a rotation member. 

[0016] In invention according to claim 4, in invention according to claim 3, it is prepared in a 
rotation member and characterized by having the engagement section which engages with a 
recording head unit after said recording head unit has reached the predetermined location of said 
hold section by this rotation member. 

[0017] When a recording head unit reaches the predetermined location of the hold section, it 
engages with a recording head unit, and the location gap of a rotation member and the recording 
head unit is carried out carelessly, or the engagement section prepared in the rotation member 
stops namely, estranging. For this reason, a recording head unit is more certainly fixed in the 
predetermined location of carriage. 

[0018] In invention according to claim 5, it is characterized by having the carriage equipped with 
the hold section which can hold a recording head unit, and the recording head unit which is fixed 
to said hold section by recording head unit fixed structure according to claim 1 to 4, and carries 
out the regurgitation of the ink droplet to an image recording medium based on image 
information. 

[0019] That is, carriage equipment consists of that a recording head unit is fixed to the hold 
section of carriage. In the ink jet recording apparatus equipped with this carriage equipment, an 
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image is recorded for an ink droplet on discharge and a record medium from a recording head 
unit, moving carriage equipment to a main scanning direction. 

[0020] Since it is being fixed to carriage by recording head unit fixed structure according to 
claim 1 to 4, a recording head unit is fixed firmly in an exact location. For this reason, a location 
gap of a recording head unit does not occur, but the high-definition image which always does not 
have a color gap etc. can be recorded. 

[0021] Moreover, the activity which holds a recording head unit in the hold section of carriage, 
and is fixed to a predetermined location also becomes easy. 

[0022] In invention according to claim 6, it is characterized by having carriage equipment 
according to claim 5. 

[0023] In this ink jet recording apparatus, it has carriage equipment according to claim 5, and the 
recording head unit is being firmly fixed to carriage in the exact location. Therefore, a location 
gap of a recording head unit does not occur, but the high-definition image which always does not 
have a color gap etc. can be recorded. 
[0024] 

[Embodiment of the Invention] The ink jet recording device 12 concerning 1 operation gestalt of 
this invention is shown in drawing 1 . Moreover, the carriage equipment 14 constituted from the 
ink jet recording head 16 being fixed to carriage 1 8 by the recording head unit fixed structure of 
1 operation gestalt of this invention is shown in drawing 2 - drawing 1 1 . In addition, although 
drawing 2 - drawing 6 show for convenience the condition of a graphic display of not being 
loaded with some ink jet recording heads 16 to carriage 18, it is loaded with all the ink jet 
recording heads 16 in the actual operating condition of carriage equipment 14. 
[0025] As for the ink jet recording device 12, the record-medium cassette 20 is formed in the 
lower part so that drawing 1 may show. While record media 22 (for example, a record form, an 
OHP sheet, etc.) are held in the state of a laminating, the pickup roller 24 for taking out a record 
medium 22 is formed in the record-medium cassette 20. 

[0026] Moreover, in the ink jet recording apparatus 12, the advice plate 28 which shows a record 
medium 22 to the Records Department 26 (lower part location of the ink jet recording head 16), 
the conveyance roller 30 which conveys a record medium 22, and the platen 32 are formed. It is 
conveyed with the conveyance roller 30 at the Records Department 26 on a platen 32, the record 
medium 22 in the record-medium cassette 20 being picked out from the record-medium cassette 
20, and being further guided with a pickup roller 24, at the advice plate 28. 
[0027] The ink jet recording device 12 is built over the shaft 34 so that it may intersect 
perpendicularly with the conveyance direction ( drawing 1 the direction of arrow-head Y, left) of 
the record medium 22 in the Records Department 26. The shaft 34 is inserted in the insertion 
hole 36 of carriage 18, and moves carriage 18 along with the insertion hole 36 (horizontal 
scanning). Therefore, at the Records Department 26, an image is recorded on a record medium 
22 because the conveyance roller 30 conveys a record medium 22 only in the specified quantity 
whenever it carries out horizontal scanning and one more horizontal scanning is completed, the 
ink jet recording head 16 breathing out an ink droplet according to image information (vertical 
scanning). In the following explanation, toward drawing 2 of a main scanning direction - 
drawing 6 , the direction of plus (+) X is distinguished for the right sense, and it distinguishes the 
direction of plus (+) Y, and above for the direction of vertical scanning as a plus (+) Z direction. 
[0028] As shown in drawing 2 - drawing 6 , carriage 18 is loaded with four ink jet recording 
heads 16 with this operation gestalt. constituting every ink jet recording head 16, so that the 
regurgitation of black (Bk), cyanogen (C), a Magenta (M), and the ink droplet of each color of 
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yellow (Y) may be carried out --********-- a full color image is recordable. 
[0029] The ink jet recording head 16 has the head section 38 which carries out the regurgitation 
of the ink droplet to a record medium 22, and the subink tank section 40 in which the ink 
breathed out from this head section 38 was stored beforehand. If the ink of the subink tank 
section 40 decreases in number below to the specified quantity, ink will be supplied from a 
Maine ink tank (all are graphic display abbreviations) by ink makeup equipment. 
[0030] The four hold sections 44 corresponding to four ink jet recording heads 16 are constituted 
by carriage 18 with the wall 42 (side-attachment-wall 42S and bridgewall 42D). The opening 48 
corresponding to each of the head section 38 is formed, it turns to the bottom wall 46 of carriage 
18 caudad from the bottom wall 46 around opening 48 further, and the envelopment wall 50 is 
formed in it. If the predetermined location of the hold section 44 is loaded with the ink jet 
recording head 16 as shown in drawing 9 and drawing 10 , the head section 38 projects caudad 
from opening 48. The projecting head section 38 is surrounded with the envelopment wall 50. 
[0031] The lever 52 corresponding to each of the four hold sections 44 is formed in the upper 
part of carriage 18. Each lever 52 is independently made rotatable the core [ a shaft 54 ], and a 
user can grasp grasping section 52H and can rotate a shaft 54 now. 

[0032] As shown in drawing 5 - drawing 1 1 , the locating lug 56 which projects toward the 
inside of the hold section 44 (in namely, the direction of +X) is formed in the envelopment wall 
50. The apical surface of each locating lug 56 is set to datum-plane 56S, contacts the side face of 
the head section 38 of the ink jet recording head 16 with which the predetermined location was 
loaded, and positions the ink jet recording head 16 to a main scanning direction. Furthermore, 
slideway 56G which incline aslant are formed above datum-plane 56S, when loaded with the ink 
jet recording head 16, side-face 16S of the ink jet recording head 16 are contacted, and the ink jet 
recording head 16 is guided in the direction of +X. 

[0033] Moreover, flat spring 58 is positioned and it is attached in the location which counters 
each locating lug 56. In the state of installation, flat spring 58 is supported in the shape of a 
cantilever so that it may go to a slanting lower part, and it is located near the locating lug 56. For 
this reason, when holding the ink jet recording head 16 in the hold section 44, the ink jet 
recording head 16 contacts flat spring 58 in the culmination of hold actuation. 
[0034] On the other hand, as shown in each of a lever 52 at drawing 2 - drawing 5 and drawing 7 
- drawing 1 1 , a side attachment wall 60 is formed and the cam 62 is arranged among these side 
attachment walls 60. The shank material 64 formed in the end of a cam 62 is held in the bearing 
material 66 formed in the opposed face of a side attachment wall 60, and a cam 62 is rotatable 
considering the shank material 64 as a core so that drawing 7 - drawing 1 1 may show. 
[0035] Moreover, the limit heights 68 are formed in the other end of a cam 62. The limit heights 
68 are located in the limit rib 70 formed in the side attachment wall 60 of a lever 52, and the 
rotation range of a cam 62 is restricted within fixed limits (location shown in drawing 7 ) 
because the limit heights 68 hit the limit rib 70. 

[0036] The hold crevice 72 is formed in the opposed face of a lever 52 and a cam 62, and the 
helical compression spring 74 is held in this hold crevice 72. The helical compression spring 74 
is energizing the cam 62 in the direction (arrow-head C 2-way) estranged from a lever 52, and 
rotation of the carrier beam lever 52 is restricted to the fixed range by contact to the limit heights 
68 and the limit rib 70 as mentioned above in this energization force. 
[0037] In addition, let the location of a helical compression spring 74 be a position in 
consideration of relation with the location of a shaft 54 etc. so that it is most lengthened when a 
lever 52 becomes the medium (location shown in drawing 9 ) of the rotation range (therefore, it 
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will be in an unstable condition), and these rotation may be energized by the elastic force of a 
helical compression spring 74, if a lever 52 is rotated even when it is smaller than this to arrow- 
head LI direction or an arrow-head L 2-way. 

[0038] The projection 76 is formed in the base (field of a lever 52 and the objection which 
counters) of a cam 62. Moreover, the projection 78 corresponding to projection 76 is formed in 
top-face 16U (top face of the subink tank section 40) of the ink jet recording head 16. If a lever 
52 is rotated in the arrow-head LI direction in the condition (not pushed in up to a predetermined 
location only condition only carried aslant) of having set the ink jet recording head 16 in the hold 
section 44 as shown in drawing 7 , as shown in drawing 8 , projection 76 will contact top-face 
16U of the ink jet recording head 16. Here, if the elastic force of a helical compression spring 74 
is resisted and a lever 52 is rotated further, the ink jet recording head 16 will be pressed caudad, 
projection 76 sliding on top-face 16U of the ink jet recording head 16, and as shown in drawing 
10 from drawing 9 , the ink jet recording head 16 will reach the predetermined location in the 
hold section 44. 

[0039] Positioning inclined plane 76D which inclined in the three directions of the direction of 
+X (main scanning direction), the direction (the direction of vertical scanning) of -Y, and - Z 
direction (down) is formed in the projection 76 of a cam 62. On the other hand, where the ink jet 
recording head 16 is held in the predetermined location in the hold section 44, criteria inclined 
plane 78 S which carry out field contact are formed in the projection 78 of the ink jet recording 
head 16 at positioning inclined plane 76D. 

[0040] As shown in drawing 10 , when the ink jet recording head 16 reaches the predetermined 
location in the hold section 44, in order that positioning inclined plane 76D and criteria inclined 
plane 78 S may contact, the elastic force of a helical compression spring 74 acts from positioning 
inclined plane 76D to criteria inclined plane 78S, and presses the ink jet recording head 16 to the 
direction of +X, the direction of -Y, and - Z direction. 

[0041] As shown in drawing 7 - drawing 1 1 , the criteria projection 80 which goes up (+ Z 
direction) is formed in the bottom wall 46 of carriage 18 every hold section 44, and the top face 
is set to datum-level 80S. Moreover, the criteria projection 84 which goes to the front (the 
direction of +Y) is formed also in the posterior wall of stomach 82 of carriage 18 every hold 
section 44, and the front face is set to datum-level 84S. In addition, the criteria projection 86 
which projects to the side (the direction of -X) is formed in the side face of the subink tank 
section 40, and the head is set to datum-level 86S. 

[0042] For this reason, when the ink jet recording head 16 is pressed in response to the elastic 
force of a helical compression spring 74 to the direction of +X, the direction of -Y, and - Z 
direction, the base of the subink tank section 40 contacts datum-plane 80S of the criteria 
projection 80, and it is fixed while the ink jet recording head 16 is positioned in the vertical 
direction. Moreover, the rear face of the subink tank section 40 contacts datum-plane 84S of the 
criteria projection 84, and it is fixed while the ink jet recording head 16 is positioned in the 
direction of vertical scanning. Furthermore, it is fixed, while datum-level 86S of the criteria 
projection 86 of the subink tank section 40 contact a wall 42 and are positioned in a main 
scanning direction. 

[0043] In addition, the criteria projection 88 is formed in the front wall of the envelopment wall 
50, and the rear face is set to datum-level 88S. Moreover, the connector 90 for connecting a 
harness electrically to the ink jet recording head 16 with which it was loaded is formed in the 
posterior wall of stomach 82 of carriage 18. If it connects with the ink jet recording head 16, the 
pin 92 of a connector 90 has predetermined elasticity so that the ink jet recording head 16 may be 
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energized in the direction of +Y. It is fixed, while the carrier beam ink jet recording head 16 
contacts datum-level 88S and is positioned in this elastic force. 

[0044] As shown in drawing 2 - drawing 4 and drawing 7 - drawing 1 1 , one side of the side 
attachment wall 60 of a lever 52 is extended caudad, an extension 94 is formed, and the 
engagement projection 96 is further formed in the extension 94. On the other hand, the 
engagement projection 98 corresponding to the engagement projection 96 is formed also in the 
side face of the ink jet recording head 16. 

[0045] If the taper sides 96T and 98T and the engagement sides 96F and 98F are formed in the 
engagement projection 96 and the engagement projection 98, respectively and a lever 52 is 
rotated in the arrow-head LI direction as shown in a detail at drawing 12 , as a two-dot chain line 
shows to drawing 12 (B), taper side 96T and 98T will contact. Here, since an extension 94 will 
bend elastically as a continuous line shows to drawing 12 (B) if a lever 52 is further pushed in 
the arrow-head LI direction, it becomes rotatable about a lever 52 further. And if a lever 52 
becomes an abbreviation horizontal, as shown in drawing 12 (C), the engagement projection 96 
will enter to the back of the engagement projection 98, an extension 94 will revert elastically, 
and the engagement sides 96F and 98F will be engaged. In this condition, even if it is going to 
rotate a lever 52 to an arrow-head L 2-way, in order that engagement side 96F may contact 
engagement side 98F, it becomes rotational resistance. If this is resisted and a lever 52 is rotated 
to an arrow-head L 2-way, the ink jet recording head 16 will receive the force to the slanting 
upper part by engagement of the engagement sides 96F and 98F. And as shown in drawing 1 1 , 
from the predetermined location in the hold section 44, the near location of datum-level 88S is 
rotated as an abbreviation rotation core, and a user pushes out easily to the location in which 
ejection is possible. 

[0046] Next, an operation of carriage equipment 14 and the ink jet recording device 12 is 
explained to be the approach of loading carriage 18 with the ink jet recording head 16 in this 
operation gestalt. 

[0047] When loading carriage 18 with the ink jet recording head 16, as shown in drawing 7 , 
where it made the arrow-head L 2-way rotate a lever 52 and the upper part of the hold section 44 
is opened, the ink jet recording head 16 corresponding to the hold section 44 is placed first. What 
is necessary is just not to push the ink jet recording head 16 to the predetermined location in the 
hold section 44, and to carry and put on extent from which the ink jet recording head 16 becomes 
slanting at this time, so that drawing 7 may show. 

[0048] Next, a lever 52 is rotated in the arrow-head LI direction. As shown in drawing 8 , the 
projection 76 of a cam 62 contacts top-face 16U of the ink jet recording head 16, and projection 
76 presses the ink jet recording head 16 below, sliding on top-face 16U. Although resistance 
arises in rotation in order for taper side 96T of the engagement projections 96 and 98 and 98T to 
contact as it is in the middle of rotation and is shown in drawing 12 (B), a lever 52 can be rotated 
pressing the ink jet recording head 16 to the predetermined location of the hold section 44 
further, as shown in drawing 9 , since the side attachment wall 60 (extension 94) of a lever 52 
bends. 

[0049] If a lever 52 becomes an abbreviation horizontal as shown in drawing 10 , positioning 
inclined plane 76D formed in the projection 76 of a cam 62 and criteria inclined plane 78D 
formed in the projection 78 of the ink jet recording head 16 will carry out field contact, and the 
elastic force of a helical compression spring 74 will act to the direction of +X, the direction of - 
Y, and - Z direction. Moreover, the base of the subink tank section 40 contacts datum-plane 80S 
of the criteria projection 80, the rear face of the subink tank section 40 contacts datum -plane 84S 
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of the criteria projection 84, respectively, and datum-plane 86S of the criteria projection 86 of 
the side face of the subink tank section 40 contact a wall 42 further. The ink jet recording head 
16 is positioned and fixed in any direction of a main scanning direction, the direction of vertical 
scanning, and the vertical direction by these at accuracy. 

[0050] Moreover, when the pin 92 of a connector 90 is connected to the ink jet recording head 
16, the ink jet recording head 16 contacts datum-level 88S, and is positioned and fixed in the 
direction of vertical scanning by the elastic force from a pin 92. 

[0051] Furthermore, since flat spring 58 contacts and presses from the side in the head section 38 
of the ink jet recording head 16, the head section 38 contacts a locating lug 56, and the ink jet 
recording head 16 is positioned also in the lower part in a main scanning direction. After the ink 
jet recording head 16 has been positioned by the predetermined location in the hold section 44 by 
these at accuracy, it will be fixed firmly. 

[0052] And in the culmination of the actuation which positions the ink jet recording head 16 on 
carriage 16, and is fixed, since the elastic force of flat spring 58 acts, a loading activity becomes 
easy. 

[0053] Moreover, after the lever 52 has become an abbreviation horizontal, since the engagement 
sides 96F and 98F of the engagement projections 96 and 98 are engaged as shown in drawing 12 
(C), the lever 52 of rotating to an arrow-head L 2-way is lost carelessly. Furthermore, in this 
condition, the lever 52 is energized in the arrow-head LI direction in response to the elastic force 
of a helical compression spring 74. The unprepared rotation to the arrow-head L 2-way of a lever 
52 is restricted by this. 

[0054] Thus, by easy actuation (only rotate a lever 52 substantially), the ink jet recording head 
16 can be positioned to accuracy, it can fix to carriage 1 8, and the carriage equipment 14 of this 
invention can be constituted. Since the ink jet recording head 16 of each color will be positioned 
by accuracy in the predetermined location when recording an image on a record medium 22 
using the ink jet recording head 16 in which carriage equipment 14 was carried, as shown in 
drawing 1 , the so-called color gap etc. does not occur but a high-definition image can be 
recorded. Moreover, even when raising the passing speed of carriage 18 for the so-called 
improvement in a throughput etc. or raising acceleration since it is firmly fixed to carriage 1 8 for 
example, the ink jet recording head 16 does not carry out the location gap of each ink jet 
recording head 16 carelessly to carriage 18. 

[0055] It may be necessary to exchange the ink jet recording head 16 by the activity of the ink jet 
recording apparatus 12. In this case, if an arrow-head L 2-way is made to rotate the lever 52 
corresponding to the ink jet recording head 16 to exchange, by engagement of the engagement 
sides 96F and 98F, the ink jet recording head 16 receives the force to the slanting upper part, 
from the predetermined location in the hold section 44, the near location of datum-level 88S will 
be rotated as an abbreviation rotation core, and a user will push out easily to the location in 
which ejection is possible. Therefore, the ink jet recording head 16 which should be exchanged 
can be taken out easily, and exchange becomes easy. 

[0056] Moreover, a lever 52 is formed every four Inkjet recording heads 16, and can be rotated 
independently, respectively. For this reason, if only the lever 52 is rotated to an arrow-head L 2- 
way when exchanging the ink jet recording head 16 located, for example in the main scanning 
direction medium, since only the ink jet recording head 16 which should be exchanged projects 
in the slanting upper part from other ink jet recording heads 16, even if it is exchange of the 
middle ink jet recording head 16, it can carry out easily. Although there is a thing of a 
configuration of the ink jet recording head 16 being miniaturized, or sticking mutually and being 
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arranged in recent years especially, even if it is such a configuration, the specific ink jet 
recording head 16 can be taken out easily. Of course, exchange of the ink jet recording head 16 
to which the ink jet recording head 16 is located in the medium by not only four configurations 
but three or at least five configurations or more becomes easy. 

[0057] In addition, although the ink jet recording head 16 mentioned as an example the 
configuration thing which has the head section 38 and the subink tank section 40, it is not 
necessary to have the subink tank section 40, and may be constituted from the above-mentioned 
explanation by only the head section 38 as an ink jet recording head 16. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the outline configuration of the ink jet recording 
device of 1 operation gestalt of this invention. 

[Drawing 2] It is the perspective view showing some ink jet recording heads where the carriage 

equipment of 1 operation gestalt of this invention is taken out from carriage. 

[Drawing 3] It is the perspective view showing some ink jet recording heads where the carriage 

equipment of 1 operation gestalt of this invention is taken out from carriage. 

[Drawing 4] It is the perspective view showing some ink jet recording heads where the carriage 

equipment of 1 operation gestalt of this invention is taken out from carriage. 

[Drawing 5] It is the perspective view showing some ink jet recording heads where the carriage 

equipment of 1 operation gestalt of this invention is taken out from carriage. 

[Drawing 6] It is the top view showing some ink jet recording heads where the carriage 

equipment of 1 operation gestalt of this invention is taken out from carriage. 

[Drawing 7] the condition of loading carriage with an ink jet recording head in the carriage 

equipment of 1 operation gestalt of this invention is shown — it is a fracture side elevation a part. 

[Drawing 8] the condition of loading carriage with an ink jet recording head in the carriage 

equipment of 1 operation gestalt of this invention is shown — it is a fracture side elevation a part. 

[Drawing 9] the condition of loading carriage with an ink jet recording head in the carriage 

equipment of 1 operation gestalt of this invention is shown - it is a fracture side elevation a part. 

[Drawing 10] the condition of having loaded carriage with the ink jet recording head in the 

carriage equipment of 1 operation gestalt of this invention is shown — it is a fracture side 

elevation a part. 

[Drawing 11] the condition of taking out an ink jet recording head from carriage in the carriage 
equipment of 1 operation gestalt of this invention is shown ~ it is a fracture side elevation a part. 
rDrawing 12] It is the explanatory view showing in order the condition that engagement 
projections are engaged in the carriage equipment of 1 operation gestalt of this invention, from 
(A)to(C). 

[Drawing 13] It is the perspective view showing the conventional carriage. 
[Drawing 14] It is the perspective view showing the conventional carriage. 
[Description of Notations] 
12 Ink Jet Recording Device 
14 Carriage Equipment 

16 Ink Jet Recording Head (Recording Head Unit) 
18 Carriage 
44 Hold Section 
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52 Lever (Rotation Member, Holddown Member) 

56 Locating Lug (Criteria Member) 

58 Flat Spring (Energization Member) 

62 Cam (Rotation Member, Holddown Member) 

80 Criteria Projection (Criteria Member) 

84 Criteria Projection (Criteria Member) 

86 Criteria Projection (Criteria Member) 

88 Criteria Projection (Criteria Member) 

92 Pin (Energization Member) 

96 Engagement Projection (Engagement Section) 



[Translation done.] 
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(54) KSWOfclW IBfiKy Far: v hHSm U srS^BBfcrW >*5>x* hfJNkttfll 

(57) [£*)] 



[RIB] -f^^xy MB*^* 
L"C**tett«ft» LT@£-C£ S>* y hfB& 

4 4<D%tl?tl\Zttfci-ZfflU 4 8tiWf$£tl, &M4 
0 MIS, ffigft&^jg 5 6 <t fitffa 5 8 t>mfa+Z <t 5 

k i 6 £jE*gtcffi«&#> tras^t So -f ^ y 

hBft^y Kl 6 tHCTSIWoflMHtt'O* tttffa 

5 8©#tta#fMM-*. 




m*m i J mm mzm^xj >>?mzm&&m 
or, 

WE** U y^KKttfeiillWBIE»^y K»=y 
ME** y y5?tSWEBft^y K«y h©4>ft< i t> 
***ifc««-e*'t y yi^iEft^y K»=y h©ffi# 

«5^ y K^-y h©^fc< fct>-#**lE»W»ffc* 

it. 

[m*«2 ] ffllH^-Y y y ^KKttfeJi. fl&EE®-- 
y pass, H*s«frlBiR«6P©@T«fi:|lKiR^$nfc«Si 
"Clans' Fa=y V y ^IcttLTB^-f 5B 

JfctfMt, 

& 

[»**3] mrEB^SWAS, fffliH*^ y ySteftTL 

[i&fcJ®4] HSjgWKfWibft, -(OHIKWl-J; 
oTlfflEEfl^y K*=y h^WEiR^ffirogfSffillC 

t^rrsr t*»«t-r5ii3jBfi3n:E«oE»^!x k 

as? hB£«3t, 

SinEE*»KIII*S 1 ~»*9(4 0V>fW>l:Et0E 

Kg^vC^ >^*«r««E«K(»:KlbWi-5E«^y 
Ka=> hi:, 

5 r. t «rWR t -T 5 * + y y swt. 

[tt&S6] 8t#^5icE«©*^y yi;£esr : ^r•f 
5;:^:£#»i:1-3^'v*s? 3 :y bm&mm. 
immatmttmmi 

[00 0 1] 

h B3£«it, -«W 2/ hE&£ 

jSSrli«lE®«E»:iC4tffli-5E»^s' Ka=y 

y S'^©9fSflrBlC@^i-5fc»«)E»^y Kaay h 

y ySJfcEBk^y K«y h ^B^ftfe*-* y y 



hEflkggfcll-f*. 
[0 0 0 2] 

[&*©£«] EffcflMlfcJtCT-f hE*^ 
y K*»b>f y^**E«lt*l!:«:WUTW«lE0t*fT5 
^ a?* y hEfiagtt-CI4, -f y hEBk^y 

Mr***-****:, -Jg;£fi <±**#fl) ~i#f(J 
•fs^y y^fcffiAfcfc©^^. rfflij^y^ 

i?* y hESKE-Cli, W 5>* y hE»~y Kfc* 
ir y y«>K#L"CI»lc*aaKfc»LTHJ&t-a*SJ|!)«* 
5. Wc, Wko^v^^syhEM^yK^&JIftS 
ft©-f^**lfcHJi-8-f^^*y hEftttS («*. 
fi, (Bk) , ->ry (c) , -7-t?v* (m) 

RIM^n- (Y) ©-f^jBSr8tffiLT7/P*9-© 
Efc£E&1-5fc©) tf-Ctt, fti-e^'fy^^xy 

[0 0 0 3] gia-Ctt, t*i*5^/i'-7 , y h 

(WMtwsfcfloBfcEftE*) £fa±$-&3fc» 

S*fc9i-6*©lB6*Siir^S. Cablet 9, W 

[0 0 0 4] Wz-tf, Ml 3RXfmi 4K^t*t!ly 
■^112 (1$M¥8— 2 4 4 2 3 0^«#R8) -Cli, 
(BS114, l l 6»ctfiaE*tl l 8, 12 0**9# 
ltejJl-CV>2>. W^i?iyHSfi^yK»a= 
y h) !*SitX^1 2 2, 1 2 4(afcS£*u££, CHb 
©«fegi!$r 118, 1 2 0 *S X ±g 1 2 6 CKtt bttfc 
2 8lC[6)*^T^<y4rjf-f ^>-©X 
*-|S]^©ffig-e-fc-a:^$H5 J; 9 i:4o-cv>5, 

[000 5] L*»U liiagWt 118, 120 ttffilie l 
14, 1 1 6©±SBlC&9tttte)ft,-CV^©-C, s<>* 
WL'&n 1 2 2, 1 24 tlR^i- 5 i # (ClR^ibf^©^ 

a^frttaifiswi 18,1 2 0fl»&©aMfc*jasfftflLT 

[0 0 0 6] 

[»W:JS(!?ftLJ:5i:-r5a)a] *38Wtt, ±E»*Sr 
-f^JJiji HESi^y KSr^+y yi?li*fL 
•C^ICffiBftfeU-CB^-CtS'TV^^sy hE&^ 
yKB5£«itt, ^^^syH2fiKs'KB«i 
jglCkoT*-* y y^lC'O'^^sy hE»^y Kd 5 B 

^$^fc^f^ y y^s?g, st/w©^^- y yvwmtm 

tW^-^j/ HE»«ttS:^5rfcS:KHti-5. 
[0 0 0 7] 

[RS*«P*1-5fc«)©#©] 1**9. 1 KE«©38WC 
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14, m&$m\cm<3^xjvfmzmikmmmzBkiii 
y y^fcKrte>H«ieB»^jx K«y h***-*- 

SfrE*Y !> yS?fclNBB*^y K»=y h 

ha»«»SHfc*tt"e*-r y y^tea^y h» 

[0 0 0 8] *-r 9 y^fctmfcftfcJfcSlflfcEfl^y 
Kan 5, h Lfctttn?, *-y y y i> £ E«^ y K 

any h<D-mzmbtiitmmnmK y y^t 

ha*** 9 y?K#LT0r£4WKttKfc&S*i«. - 
i-C, tegft*©fc*t"li. *r5y$?©*l*ttK:E» 
■^y K^=y h*3fe^KiR*4iifc*MB-C» S9tttttf 
y y$?iE»^y K»-y h©flS2rK8tt-|-*i.tf+ 

[0 0 0 9] *fc, Efc^-y Ka=y 
SiifcttttT?, WWW*. IWBBft^y Kasy h© 

5. £jnej:9, »p«ttfcii*fc*iiw-fi©-e, mm 

~-y Kasj; h£*^9 yi^lcMLt, £ 9 EffcKffcB 

[0010] ttmmttt* mwmto&mcwivbtix 

V^5 0 Sot, ttf&SWt©ftSWJtt> E»^y Kasy 

^»^<oa»T?«:f^ffl $ *fc v ^&B t f 5 c £ * nrtg-e 

£©fc«\ Eft^y K=-=y h£=¥-r y y3?*US 
»©0f3tlt«fc<ii«1-*»f^^**fcft 9 , y y 

»©f«M>*«r**< Lrt>. ES^y K«y 

y yi?WlR«|Si5K»U-C«StCJRSST# 5©t, f+*Mj 

0*ftttttfMttr*4Ml-C. ttfr^y Ka=y 

+ y y^fcBHfcHje-f-aiia^ttfcfcs. 
[0011] 4», *»wtc*v^-c rssfWcoia^j 

^©pg-CE^y K«y h ^ftlMmictttt LTfW 
*i-ovfe<-ct>J:v\, 

[0 0 12] SS#Jg2fcE«©389i-m> MttglKG 
•««Wi:*^t, HB*ir0yi>fcR»*Mi, WEE 
fc^j, K^=y h*siWEiR*f*03f3SttlBfciR*$^fti 



iRffi-effigi^y Kasy 9 y5?K#LTH3fei- 

[0 0 13] HS*#teJ:?K Efi^y K«y hfc* 
+ 9y^fc»Ur»f«ttlfCH*"C*5©"X», E»^y 
K^-y h©** 9 y &k$#1-&Wtrti J *BM*1l&t 

[0 0 14] »*^3{cE«©»We»4, K#«2K:B 
ttaSfJicttl'-C. Mflittm^ W1B*+yyi>fc 

[0015] lot, Mtomt*BMis*&i£ttv>to* 
fcffcfFC, B*^yK»=y hfr«i»«rt^j:ttELT 

[0 0 16] »:fcS4teEtt©38WT?«. f»*3B3(cE 

fciotlWEEfi^y Kaa? h #tWE4z£88©3r!£fl: 

«. t-ra. 

[0 0 17] ES^y K»-y htflRgA© 

0r£&BKS3 fc , HttftttfcRtt 6 *tfc«^«*Eft 
^Ka-yht^l, laHbSWfiEft^y Kasy 

h £ Ht*ffl«KHfc«r il Lfc 9 Rim Lfc 9 Lft <4 3. 
i<Ofc*, E»^y Ka=y hiJS^-Y 9 y^wgf^fi 

[0 0 18] ft#«5lcE$©3S9i-ett, E^y K-a- 
= y K«r<JU6?rffi4iR*»Sr«*.fc*-ir 9 yffc, ME 

^^■C^ v^**HHE«W#fc«:W-r*E«^y Ka 

[0 0 19] 1*<tto^, y y i*DiR£8BfcE»^y 

$H5„ :©*t y y9mm*m*.&'(>'9*S*y he 
SaggTfl, *+9 y^S6ttSri3fea*l*afc»fb$** 
*5P>, E^y Kasy h*»6-f v^«*StWU E® 

[00 2 0] E^y Ka= -j/ h it, tM 1 

•oT^f-t!) yt?lc@3£S^T^5©T?, iE5l&tig-C& 
@(C@S$tv3o C©fc», IBS^y Ka=y h©fj[g 

E^-t"5ri:d5-C#5. 
[00 2 1] E^y Fa=? y yS?© 

5. 

[0 0 2 2] IS*^6ICE«©%^-C»i, »#3S5JCE 

[0023] :e-f^j>*sr hEfitKE-en, H3ft« 
SKEttw^y y^***rU-t*J9, ES^yKa 
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seo-c, &m^y K^-^y b^m-rti^m^ 

[0 0 2 4] 

ki 8^j^n^:^MJtifc 

*$H6*1 4i^£;ft,-Cl^o 4*5, 0 2-06 
V* 5** 5/ MBS-^s/ K 1 6 £ fr-cvtftv vRfl* 
tt, t^TO^ >9*?*y ME*^y Kl 6^«$Jl 

So 

[0 0 2 5] Hia>&#a»SJ:5fc* HE 
gt^g 1 2 tt, *OT«fcEftlKft^-fe ? H 2 0 j&SRtt 
fetlT^S. SBft«**-fey h2 0Hitt, iB»&#2 2 

(Wx.«ia»ffl« j ?»oHPv-h« tmmwsrtWM 

Vfv — y 2 4^f£tt<b*vr^6o 
[0 0 2 6] ^y^^y hGft£ftl 2ft\£ 

ft, SESSEtt 2 2 SrfE&SB 2 6 W 3>* v hffi»- 
y Kl 6(0T*et) '^t*rt1"fi«rt^I^- b2 8 

7^3 2tmttbtlX^Zo R«mft*-Zyh20ft<D 

«C#**yb2 0^bJR9WSii, S&fcSSrt^v-h 

3 2±^EHffi2 6^&&$ft£ 0 
[0 0 2 7] >f^^xy hflSft&Sl 2tCtt, is&as 
2 6-C©IE*flt*2 2<D»S^ ($cB1Y#IrK Hit? 

tlX^Z> Q ^t7h3 4fi, 8<DjfS?L3 

ot» (^jfeSt) ttot, Gft«2 6ic«sv> 

HEft^y Kl 6dSH«tiJ#l^i:T 
»71" £ £ t •& n - 7 3 0 sPIBftttflc 2 2 fr 9r «4ff 

rsctr, EMKft2 2±em# 

ic^oT^lRltS:^^ (+) X#(*K g'J^«*fp]^ 
7*7* (+) Y#|rK ±^|rI*^9^ (+) ZJffakL 

[0028] 02 Ha 6 (C^-f ct 5 fc, *S61SJg»T» 

1 6#g*$it5«k Pic*o"0>£ 0 ^^^x^He 
«^Kl6rti:, ^77^ (Bk) , v-T 

y (C) > -rH^f (M) StMxn- (Y) <D&&(D 



[0 0 2 9]^y^^xy HBfi^y K 1 6 tt, Gfttt 
#2 2lC>f ^JBSrti:Ul1-a^y K»3 8£, 
K» 3 8 ^fettffiSixa-f Jxfc*^ 

[0 0 3 0] *t!)yyi8KS, 14 2 (WI4 2S 
RXJHt®*)m4 2D) (Cj:oT> 400-r^^^>>b 
Bft^yKl 6^»JSLfc4oOJR^4 4 3&5«**ix 
TV>So 3rir y 8<D&§&4 6 Kit*, KSP3 8 

<0»mi:«t5iP4 8«^, £bMKIn 

4 8C0jgffl^i£S4 6^?>T^lRl»tT, ^ffl^5 0d5 

? hiES-y k 1 6 mum 4 4 <DmfeVLm\zmm 

ZtiZt, ^5/m38ilP48HT*i:» 

[0 0 3 1] 8<D±£tKft* 41<D&®& 

4 4 <D%ln?ti\c*tJt;-tz w*- 5 2 ibttr ^ 

5o ^^1/^5 211 ^t7b5 4S:^t?tL 

5 2H^Lti/t7 h 5 4SrlHlKi**5^4:dS-e* 
[0032] 05-01 X ^H^5 0(C 

tt, iR*SP4 4rtic^^oT x*ir«j:) ^ 

0, BfSttlti2i»»SJifc>f>'^^*y MBtk^y Kl 
6<D^>y K»3 8<Ofl3ffilcS»UT, ^^^^^^hia 
fit^y Kl 6*^^[RjtCffigSt«>-rSo S 
if® 5 6 so±*mtt»»lc:«»-fS3Brtffi5 6G» 
^$tvT*5t), ^^^xyhEi^yKl6m^ 
tlZtZlZsOrfi?*? HBft^y Kl 6(DftJ®l 6 S 

[0 0 3 3] *ft-e;KOffi«fefc&fi 5 6 

-r*ffi»ctt, «tf*a5 8 3ft«ffi«*»Siir»9Wt6 

OiS««Cffi«LT^5 0 rcofc^), IRSIS54 4^V^ 
i^i y HB«^y K 1 6 £iK^-f£ ^ t lcte x iR^»^ 
<D^j*^pg-C, V*. v YW*f^v K 1 6 ds«tf*a 

5 8 ics«-r§o 

[0 0 3 4] 2 0«ttl-P*HCtt. 0 2- 

0 5 mm 7-011 \C7jk~t£ o \C y «60«J 

ti* ztibmme o<om\c, #A6 2as&^£tvr^ 

5 0 0 7-01 l^b^S«t5l^ *A62CD-«iC 
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[0 0 3 5] 2 0te«JCtt, f6iJK£i$iS6 8 

jWKjfcSftT^So MR£itt6 8»i« M-5 2(0« 

6 0\mf&£fttzmwJ77 oto\z.VLmi>xto9* 

6 2<D|H]Kiffiffl£, WHfa«6 8*5«Hy^7 0lcafc 

So 

[0 0 3 6] l//<— 5 2Rtf#A6 2©»rtiaBKtt, lR 
J»3-f/Wifa7 4*siR*SiiTV>*o Efg=>f/W#ta7 

4tt, #A6 2*W*-5 2d>fcBW^5;tr|R] (fcfflC 

5 2©@B#, *3««)±3ic«||RCi»6 8l:fWIR5^7 

0 t (Dftttlc J: Q - jettfflicWR * ft* 0 

[0 0 3 7] 4*5, flEIB = -f^tfta7 4 0{fc|ltt, 
-5 2#BIM&fl04>m (H9lc*i-fi«) iftofcfc 

1 5 t>*B l i *rtixr4*Bi l 2 #ftK;bi*a>-efc ^ 

*-5 2&l§I»3ii:3J:, EE*=*-f/i'f«a7 4 0#tt*{: 

[0 0 3 8] #A6 2 0&® (U/<— 5 2 ifchfrfSR 
KB:, *jB7 6*»***t"CV^S. Sfc, 4* 
^i>syHai^yKl60±I16U (+74*9 9 
y^»4 0O±B) fctt, *fl7 6K#lSi-**jB7 8 

«»*s*i/o*a. S7i^-r<t5i-, ^??xyh 

*y MEit^y Kl 6©±B1 6UK«Mrf8. 
-C, EE«a>f/Wtffa7 4^#tt*lCgiU-C$bfcW^ 
5 2 ^tIhIWj^^^ ^ > %&7 6#4*9i?=? ME»^ 
V Kl 6<D±mi 6USrS»tOO-f *9*J*y hlEHfc 
Kl 6*rT#te*WEU B9a»&Bl Ofc^-TiJ 
[£> 4*9i?*y YWBk^v Kl 6tt(WWj4 4rtcDgf 

[0 0 3 9] *A6 2(7)^@7 6ICtt, +X*Ir] (i* 
4*fRj) , -Y*rt (H36*#IrI) Xtf-Z*fl (T* 
A) ©3*|liiKWLfcttBftaMM»B7 6D**i*S 

7 8 left, SJ* v YW*r*v K 1 6 tfiR* 
»4 4rt©3fStt«lc:jR*S*ifcttB"C, 
B7 6DKB8»-r*S»ffi®E7 8 SjWMtSftTV* 

So 

[0 0 4 0] BIO ic^-f J: 5 Ic-T ^ y hiB®^ 
y Kl 6*SlR*»4 4rt(Z)gfSttll^Sofcfc#, #R 



7 6 D £ g2eMS£ffi 78S^ 5 fc 

BB»3-f^tfJa7 4«)!WS*#, ffittft#>ffi&®7 
6D*»fe«JWW»B7 8S^t^U -f^y*yh 

[004l]B7~Bll ic^-fJ: 5fc, 
8^>JKB4 6(Ctt. *JxJP*tOlR»»4 4rfcK, ±# 

(+Z*rt) RA*»5Sratt8 0*ftjft3*t« 
B* J SJPB8 0Sfc*tt"C^5 ft *tyr?18 
C0^S8 2iCt>, *ilW«)JR*«4 4Stte, 

(+Y#|ft) ^W*>5*»*fi8 4*»*Sil, 
Bd5S!pB8 4StSnrv^5p +74*9 9 

y^»4o©«Bfc» % w# (-x*iri) ^tssffli-s 

[0 0 4 2] c:<0fc«>, BE3|g=i-f/wtfia7 4<0#tt*Sr 
gttT-f >9&=y hEft^y Kl 6*M-X#rtK -Y 
*«*W-Z*|S|^i:lfflE**v*t, +74*99*9 

g& 4 0 OjSB* s a*35fi 8 0 8 0S L 

-t, V* ^ y MSft^y K 1 6 *5±T^fpJtCffig* 

4 0 C0^ffi*5S^fi 8 4 OS*I 8 4 S L"C, 

*9 v MBft^y K 1 6 j&Sffl^SE^ftfctMft* 
^ne^*JcS^$HS 0 ^blc, +74*9 9*9% 

4 0^S*^g8 6(OS^ffi8 6 S^4 2|C««L 

[0 0 4 3] jn*.T, Sffla5o©str»cttSi(i^jB8 

8*SJgfiJ$*i, *O«BttS*B8 8SiS*tXV^S 0 
^/c, +*9*$M8©|«8 2fctt\ 

HBft^y Kl 6K»l^*^«rt»!ll:» 

9 0 (Olf y 9 2tt, -f^^sy MBft^y Kl 6(C^ 
IRSixSi:, 4*9*J*y HB«^y Kl 6$r + Y*fS] 

&h*9A1t4*9*J*y Y*mr»y Kl 6*. 
8 8 Sfc««Lrttllft»**t5fc#K:HS**t«. 
[0 0 4 4] B2'-E!4X^B7-B1 1 ic^-f i 5 
IC, 5 2 C7)ffl!|^ 6 0 <D-%nTjj\ZM%£tlXm 

*»9 4#»*SJl, Se>lCffig»9 4lCl, «MjB9 
6#»rt**i"CV^6. 4*9&=.y YftMk^v K 

l 6<7)ftiJ®tc>b, «-fr*jB9 6teJHS+S«-e«iB9 8 

[0 0 4 5] B 1 2 iclMifcSfc-J-J: 5 fc, ff#»a9 6 
RtHW«B9 8Ktt*Jl«iy^--B9 6T, 9 8 
Tt,«^B96F, 9 8 Fd*»rt*tb-C*5 0, W^- 

5 2££cEP L l^fpJ(c[EiajS^:S^, B12 (B) fc" 
*fM»-C*i"J:5lC, T-^I9 6T, 9 8TifpU 

*5»tti--5o ::t> 2Sr*»Li*iR]|c$& 
Ktt-rfc, B12 (B) H3a»-c«-rJ:5K:, MfiSl59 

4##tt»icw>*:», sbteu/<-5 2*ia«iRrBfc 
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(C) KSi-iSfc, ^69 6^^9 8^ 
*"CA9a^-effift«9 4*#tt«HJ:tt7cU «£B9 

5cWL2*^ia»**J:5 4L-C%, flteB9 6F# 
fl^B9 8FK«l!fcr8fcftiaili«>«ttk4*. 
#CLT, 5 2fcfcHJL2#flHa»£*a&, « 

^19 6F, 9 8F(Offi^|:iot, >f^^xyhE 
»^y Kl 6#»ft±*^©*«tf«. ^LT, 01 

[0 0 4 6] ^si^i&ic&v^-f y h 
Eii^y ki 6£*^y yv>i 8\zmmi- z^fet. * 

* P y S*£B 1 4 RtM 5/ hE»£B 1 2 co^ 

[0 0 4 7] hEft-^y Kl 6Sr^r-r U y 

- 5 2 L 2 ^IrJICIhJSj S^TIR*«54 4 0±2f £ 

HJ»Lfc#flBT», C*»4 4^*KS-f-«^^^ 3 :y h 
E»^yK16*l<, Z<Db%, JR*«54 4ft03f3£ 
fifi^TM^i^y hES—y Kl 6*J¥LA*i*& 

[0 0 4 8] U/<-5 2££PPL l*[RltClHl»$ 

i**y hEft-^y Kl 6 0lffil 6U{CS5»U £fi7 
6te±®l 6 UZfgW) Loo, ^y^^xyMBi^y 
Kl 6*T#^ii«E-r*o 0»J&*-C, 012 (B) 
fc^f* «t 5 fc, flte&fi 9 6, 9 8 (Of-^-S 9 6 

i\ 9 8 t b o L*«»-t"*fcae>lil»K:«w:3»feca 

l//<-5 2^«i6 0 (ffiSS&9 4) tfjfttf 

0 9^1-^5^, £b\c<{ bEfi^y Kl 

6 4 4 <Z>gf t jfJE boo. 5 2 

[00 4 9] HI 1 o J: 0 5 2 asBMc¥ 

M76D^ >f^?xy HEft^y Kl 6^g7 

ffids*»^fi8 ooSip®8 o SK, t^y^^y^ 

S40 CO^B^S^jg 8 4 OSJfB 8 4 S iC^tt^tl 
ttttU SfelC, ^>f^#^tt4 0O«IB5(DaJp 
*jB8 6 0SSPBB8 6S*5«4 2H:SS«i-So -ft&fc 

<t «9 . ^fy^^x y hEft^y K i 6 m 

[00 5 0] 3*^?9 0©tfy9 2#>fy^5? 

*y hEft^y Kl 6^»ttStt4i:, £V9 2a><bO 



WttAKiJ: 9 , ^ S>* y MB*"* 9 K 1 6 

B8 8 SfcWlUC, m&£*fofcVLKk*>£timiktt 

[0 0 5 1] S(lfe58Wy^^xy KE» 

^y ki 6<a^y k»3 8^«^e>«ttLri¥E-rs 

<DX\ ^y K8B3 8^tt««fc»*jB5 6lC«*U >f V 
hE*^y Kl 6tt*oT<fB^33V^t, 

hE&^y Kl 6*SiR*«4 4rtJ!i*5V^gf3e<t»!:E 
[0 0 5 2] U&>fc> >f^?xy hEft^y Kl 6& 

-c, «tf*a5 8o#tt*^fflrso-e, SttfHJttfS 

[00 5 3] 4fc, l/^5 2W*Ttftoft««-C 
tt, HI 2 (C) l^-f-J:5tC, «^g9 6, 9 8tf> 
MS9 6F, 9 8 F^^^cOT\ ^Fffl*^ 
5 2^ppL2*fRl^[Hl»)r^w^^*<^^)o 
(c, zoftWiXft* JE«3-f^«fa7 4(09W4^«r»t 
Ts W^-5 2ds*RPL l*fP]l-tti£$;tvcv^o -tt 

iCtoTt, 2<D^PPL 2#fa^<D*fflSc*lHl 

[0 0 5 4] roJ:5l-LT, «!^*«# (SEKWfc. 

tc^U-T y hEft^y K 1 6 *jEm\mm$;$> 
Lxm%:i>. *$m<o*v v y^gn 4 ^#1^1-8 r 

H1K»1-J:5K, *-r!J y^3S«l 4# 
^*$ti,fc^ y ^ v YWAr^v K 1 6 Srftffl UTE 
«K#2 2fcB««rE»1-5»^l!:tt, #6^^^^ 
bEft^y Kl 6*50f3effi«"CjE*(Cffifllft«)*ix 

0>4V9*?*v hEft-^y Kl 6W:^^9 y^l 8td^ 
y MRj±V<D^«>^*-Yy y^l 8W»ft5S««r*»fc 
hE»^y Kl 6^df^U y^l 8^»LT^fflltJCffi 

[0 0 5 5] -fy*i?xy hE^*Bi 2©«ffllc± 
19, ^fy^^xy hS^y Kl 6^t5M^ 
rcO#^^^ SSft-TS^y^^y 
hEft^y Kl 6K*K61-5^/<-5 2Sr^WL 2*rfti 

lC|a»**afc, «-frB9 6F, 9 8 FCD#^(C£o 

-fy^^sy hEfit^y Kl 6j&s»»±*^©*S: 
S»> |R*«I54 4rt«Bf^ffifid^, S*B8 8S(^3a 

y^i^xy hE^y Kl 6t**lc*9a-rrt3»t? 
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[00 56] ^-5 211, 4oO^V?i?i S ' 

hEft^y Kl er&MRttfcft, ZHZmrtLLX® 

mmm-tzj s>* y hESt^y k i 6 £x&-rs 

S^-IC *tJS-f £ W<- 5 2 eD^fc&Efl L 2 *|tQ-»lHllb 
-f ^9*J*y hEft^y Kl 6 «0 
fl&O'O'y^y hEft^y Kl 6;6>e>$4*±*- 
l^mi-^O-C, tW<0-f ^fiy hE®^y Kl 6 

-mf v*s^y na^y ki 6tf5/h5Hb£*i-o^ 
•9, sv^^Lrsg^ixrv^ct) -raffle fcroas 

y hES^y K 1 6 Sr^lcRt) ffl-fr fc as-e£3o t 

*>3Aa -t ^y s?* v YWfr^v k 1 6 as 4 mmmt 

E-tS'f V* V 1 ! j/ hEU^y K 1 6 

3. 

[0 0 5 7] 4*. ±EttWCI±, -<y#5?ayF» 
~.s, Kl 6;JS~.y KI3S3 8£-y-;/y ^y^ySU 0£ 

Eft^y Kl 6£ LTtt, -^^>-^^^^gIS4 oSr^r 
L-0*5&®fifc<> -^y KSB3 8 £*VCV> 

[0 0 5 8] 

[^<oam] *»w-ett % ±E«^t LiZ<D-C, <<v 
[0E©ffilJi&!&9U 

IB i ] ^m<D-mmmm<o^ >t v>=. y vwm. 
[Ei 2 ] *wM<o-nm&m<D*v y * ^3se*-is 

[0 3 ] #»W©-safc»«©** y y 
<h4S9V*y hE»^y KSr^-^y yS?*»6SSt9 UJL 

[04] *»W©-*iW««*+y y$^«*r-« 
(O-/^^-; bEfik^y K«r*-r y y^a»e>JR?>HJL 

[05] #»W©-39B8«©**yy^B*H» 



[0 6 ] *»W©-3S«^«©*-r y yi>gffl*r-*S 
<n4V9V=.y hEft^y KSr^-V y y^d>6)ll*) fflL 

[H 7 ] #38W©-|IJte&«©*Y y yt^tElc*^ 
y r^Mv^yx? hE^y K*rSffl-f*tt 

[08] *»WO-*lfc»«o*+ y yi^fitc*^ 
-C^^v y y i?fc-f vy i^x 5/ hEft^y Kfc**1-*tt 

[09] #36iJi©-fliiJ&«©*Y y y^Mtfc*^ 

y y yfcW ^y 5?* y hEflb^y Kfc3Stt*-*tt 
<§£^t--«©rffl!lffi0-?fc 5. 
[010] #38W©-«teJgE©*Y y y^§S«K*5 
^tyyyWv^^xy hEfc^y KtrWKUfc 

[0ii] y y y ^SMfc* 

kv-Cdr-vy y5?d»fc^>'^^3' hE»^y Kfc8*>HJ 

[012] #3&?H©-ISlfiJ£1§©*Y y y S^BEEK* 
V^-Cfl^«fiif5L!JS«^i-5*t«ISr (A) *>& (C) 

[013] tt*o*iry y5?Sr*i"*»«H-C*)5. 
[014] tg£©*Y y yi?«r*f «aH-C*)5. 
[^©ffiH] 

12 4 "s9 i?x y hE@&iI 
14 ^^yy^SfiE 

16 ^y v 5 * y hE»^y K (Eft^y K^.= y 
h) 

18 *f llyJ? 

4 4 JR^SB 

5 2 flg»«*f, B£tttt) 

5 6 fie^fe^ig mmmt) 

5 8 Igtffc (ttfMRtt) 

6 2 *A (HIMW. S^SBtT) 

8 o rats 

8 4 S«?§ig (SJiW) 

8 6 (xmmt) 

8 8 SSp5?g (S^gBW) 

9 2 f y (f^MMT) 

9 6 («^») 
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mi) 



IB3] 




[BH] 
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IMS] 



[H9] 



52H LI 




38 58 




56 38 



II 2] 



96 R 



98T\ 96 




(A) 




96T 



IB) 



96 7\ 98 98F 




96F 

(C) 
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[010] 



[011] 
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imi 3] 



[HI 41 
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